Mechanism of cardioprotective effect of adenocine and non-glycoside cardiotonic drugs during experimental chronic cardiac insufficiency.
The therapeutic action of adenocine during cardiac insufficiency (heart failure) caused by ischemic (stenosis) or reperfusion (removal of ligature) injury to the myocardium prevents depletion of ATP, the major energy source for myocytes in the right and left ventricles, and a drop in NAD/NADH ratio. The development of energy shortage during heart failure cannot be eliminated by β-acetyldigoxin, levosimendan, or milrinone: the content of ATP in the right and left ventricular myocardium remained below the normal level by 28 and 29%, 37 and 33%, 32 and 28%, respectively; the NAD/NADH ratio of the energy supply system in cardiomyocytes did not return to normal. Adenocine increased the content of NAD to the normal level in both the right and left ventricles, while it remained below the normal level after administration of β-acetyldigoxin (by 24 and 19.5%, respectively), levosimendan (by 27 and 29%), and milrinone (by 26 and 24%). In contrast to β-acetyldigoxin, levosimendan, and milrinone, adenocine inhibited activity of poly(ADP-ribose) polymerase in both ventricles. It is concluded that adenocine directly inhibits the key enzyme triggering apoptosis; we also hypothesized that this drug activates the regulatory and signal mechanisms arresting apoptotic alterations in the myocardium during heart failure.